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METHOD AND APPARATUS FOR CARRYING
OUT A LASER OPERATION AND USE OF A
QUICK-CHANGE FILTER IN SUCH A LASER
OPERATION

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to a Dutch application No.
NL 1027327 filed Oct. 25, 2004.

BACKGROUND OF THE INVENTION

The 1invention relates to a method for carrying out a laser
operation, wherein a laser source 1s provided, wherein lasing
gas 1s supplied from at least one lasing gas source to the laser
source for the formation of a laser beam, wherein, with the aid
of the laser beam, an operation 1s carried out, such as for
instance a welding, a drilling, a cutting or a lighting operation.

The mvention further relates to an apparatus for carrying,
out a laser operation, wherein the apparatus 1s provided with
a laser source, which 1s connected to a lasing gas source via a
lasing gas pipe system.

Lasers are used on a large scale for all kinds of operations.
Possibilities are welding operations, drilling operations and
cutting operations of metal, plastic, wood, paper and similar
materials. However, lighting operations, for instance for
lithographic processes, are often carried out with the aid of
lasers as well.

A known problem of lasers 1s that the laser source requires
regular maintenance 1 order to clean the optical system,
which 1s present 1n the source. Inter alia moisture and hydro-
carbons which are introduced into the source via the lasing
gas cause pollution of the optical system 1n the source. Clean-
ing a laser source 1s very expensive, mvolving amounts of
several thousands of euros. In order not to let the frequency of
cleaning be too high, for various uses, often much stronger
laser sources are bought than 1s strictly necessary for the
process. The stronger laser sources can continue to function
longer because the power produced by them remains suifi-
cient for carrying out the operation for a longer period, even
when the optical system 1n the source 1s polluted. It will be
clear that laser sources with a higher power also have a higher
cost price.

SUMMARY OF THE INVENTION

The invention contemplates providing a method and an
apparatus whereby a solution for this problem 1s provided.

To this end, the method according to the imnvention 1s char-
acterized 1n that the lasing gas which comes from the at least
one lasing gas source 1s fed through at least one easing gas
filter before the gas 1s supplied to the laser source.

The apparatus 1s characterized in that at least one lasing gas
filter 1s included the lasing gas pipe system.

As a result of the presence of the lasing gas filter, the
frequency with which the laser source needs to be cleaned can
be reduced drastically. Instead of every six months, the clean-
ing may, for instance, take place every two years, which
yields a saving of several thousands of euros a year. In addi-
tion, a laser source with a lower power can be used since the
pollution occurring in the course of time need not be factored
in. Consequently, the source can have the power needed for
the operation to be carried out and not the higher power, as 1s
often done now to compensate for pollution. A further advan-
tage 1s that gases of a lower purity can be used, which has a
considerable cost-reducing effect.
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In many laser operations, the laser beam 1s guided to a laser
processing head via an optical system. Also to such laser
processing heads, processing gas 1s often supplied, for
instance to screen a cutting area, welding area or drilling area
from the atmosphere. The matenal surface of the material to
be processed 1s thus prevented from oxidizing as a result of
the operation when this 1s not intended or from obtaining an
undesired, for mstance too rough, surface structure. In prac-
tice, 1t 1s found that still, despite the use of processing gas,
undesired oxidation of the material to be processed occurs.
Conversely, with laser cutting operations based on oxidation,
an excess ol oxygen 1s desired 1n the cutting operation and the
presence ol other gases can result in an undesired surface
structure of the maternal.

According to a further elaboration of the method according
to the invention, 1t 1s particularly favorable when the process-
ing gas 1s fed through at least one processing gas filter before
it 1s supplied to the processing head. To this end, according to
a Turther elaboration, the apparatus 1s characterized 1n that at
least one processing gas filter 1s included in the processing gas
pipe system connecting the laser processing head with the
processing gas source.

It 1s thus effected that the processing gas has a higher
purity, which generally results 1n a better surface quality of
the processed material. Undesired oxidation of the processed
material 1s reduced as well when oxygen has been removed
from the processing gas by the filter. Further, as a result of a
better surface tension and viscosity, the quality of the melting
bath will improve when the processing gas does not contain
any pollutions. With oxidation-based processing techniques,
the efficiency increases when the processing gas 1s pure oxy-
gen 1nstead of oxygen with pollutions.

According to a further elaboration of the invention, the
method 1s characterized 1n that the lasing gas contains at least
He, N, and/or CO.,,. It 1s noted that other gases are also pos-
sible when lasers of a diflerent color are used.

According to a further elaboration, the processing gas may
comprise, for mnstance, O,, N,, air, He, Ar and/or H,.

Since the operators of the apparatuses for carrying out a
laser operation have had a different type of training than
laboratory personnel, 1t would be particularly favorable 1f the
placement and removal of the filters could be done 1n a rela-
tively simple manner.

To this end, the method for a further elaboration 1s charac-
terized in that the empty gas filter 1s a quick-change filter
which can manually be fastened on a base. Such quick-
change filters are, for instance, described 1n EP-A-0 606 960,
a European patent application 04076518.2 which 1s published
as EP 1 479 428 A2, and are also put into circulation by
Varian® Inc. under the designation Gas Clean Filter and are to
date used for cleaning carrier gases for the purpose of detec-
tion processes such as gas chromatography and mass spec-
trometry.

It will be clear that 1t 1s likewise advantageous for the
processing gas filter when a quick-change filter 1s used for 1t
which can manually be fastened on a base.

Such quick-change filters can only be mounted on the base
in one manner and are fastened by a fastening ring to be
loosened and tightened manually. Consequently, the appara-
tus operator can simply change such filters by himsellf.

Preferably, the method according to a further elaboration 1s
characterized 1n that, when the quick-change filter 1s charged,
the quick-change filter 1s removed from the base, while, by
the removal of the quick-change filter from the base, a gas
supply and a gas discharge 1n the base to the quick-change
filter are closed oif automatically and a bypass pipe 1n the
base 1s opened automatically, 1n such a manner that an unin-
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terrupted gas supply to the laser source and/or the processing,
head takes place, while, by placing a new gas filter on the
base, the bypass pipe 1s automatically closed off, the gas
supply and gas discharge to the quick-change filter are auto-
matically opened and the gas 1s fed through the filter.

It 1s true that the laser source 1s then temporarily fed with
polluted gas, but the extent of pollution which occurs 1s very
small, since this only takes a very short period. In any case, 1t
1s thus efiected that the laser operation can simply continue,
which 1s 1n many cases very important.

According to a further elaboration of the method according
to the ivention, the lasing gas can be led through a moisture
filter, an oxygen filter and/or a hydrocarbon filter. Optionally,
a combination of these filters can be included in one single
filter housing. Here, 1t 1s preferred when the at least one filter
1s provided with an indicator which indicates whether and
optionally to what degree the filter materal 1s saturated, while
the filter 1s replaced by a new filter when the 1ndicator 1ndi-
cates a particular degree of saturation.

It 1s thus effected that the users replace the filters 1n time, so
that 1t 1s guaranteed that, always, pure gas 1s led to the laser
source and/or the laser processing head.

The mvention further relates to the use of a quick-change
filter for cleaning lasing gas which 1s led to a laser source of
a laser processing apparatus, while, by a simple operation, the
quick-change filter 1s placeable on and removable from abase
which 1s 1included 1n a lasing gas pipe system connecting a
lasing gas source with the laser source.

The mvention further relates to the use of a quick-change
filter for cleaning a processing gas which 1s led to a laser
processing head of a laser processing apparatus, while, by a
simple operation, the quick-change filter 1s placeable on an
removable from a base which 1s included 1n a processing gas

pipe system connecting a processing gas source with the laser
source.

Above-mentioned uses result in the advantages described
in connection with the method and the apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

The mvention will now be explained in more detail on the
basis of an exemplary embodiment, with reference to the
drawing, in which:

FIG. 1 shows an example of a laser processing apparatus,
more 1n particular a laser cutting apparatus;

FIG. 2 schematically shows the optical system;

FIG. 3 shows a schematic cross-sectional view of a laser
processing head;

FIG. 4 shows a base and two associated quick-change
filters;

FIG. 5 shows a cross-sectional view of an embodiment of a
base with a filter placed thereon; and

FIG. 6 shows the base of FIG. 5 without a filter placed
thereon.

DETAILED DESCRIPTION OF THE INVENTION

By way of example, FIG. 1 shows a laser cutting apparatus
provided with a cutting table 1, a laser source 2, three lasing
gas sources 3, 4 and 5, a laser processing head 6, which 1s
connected with a portal 7. The portal 7 1s movable along a
guide 8 with respect to the table 1. The processing head 6 1s
movable along the portal 7 via guide 9. The laser beam 10,
which comes from the laser source 2, 1s guided to the pro-
cessing head 6 with two mirrors 11, 12. All this 1s schemati-
cally shown 1n FIG. 2. In the workpiece W, any contour C can
be cut with the aid of the laser processing head 6. Under the
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table 1, there 1s an exhaust chamber 13 which 1s connected to
an exhaust 14. FIG. 1 further shows two processing gas
sources 15, 16. From the lasing gas sources 3, 4, 5, lasing gas
pipe systems 17, 18, 19 extend which are in fluid connection
with the laser source 2. From the processing gas sources, a
processing gas pipe system 20 extends to the laser processing
head 6. In the present exemplary embodiment, in each lasing
gas pipe system 17, 18, 19, a filter in the form of quick-change
filter 21, 22, 23, 24 1s icluded. In the processing gas pipe
system 20, two quick-change filters 235, 26 are included; this
incidentally also holds true for the lasing gas pipe system
designated by the reference numeral 17. It will be clear that,
also 1in the other lasing gas pipe systems 18, 19, more than one
filter can be included, for instance a filter for moisture, a filter
for hydrocarbons and a filter for oxygen. Also, one single
filter may be 1included 1n each lasing gas pipe system, which
filter 1s arranged for removing different undesired substances
from the lasing gas. In the processing gas pipe system 20, two
filters are shown. It will be clear that, here, likew1ise more than
two filters or one filter can be used, while the final result of the
filter operation of course needs to be that the gas led to the
laser processing head 6 has the desired purity. In the present
exemplary embodiment, the lasing gas source 3 contains He,
the lasing gas source 4 contains N, and the lasing gas source
5 contains CO,. The processing gas source 15 contains O, and
the processing gas source 16 contains N, 1n the present exem-
plary embodiment. Of course, other gases are also possible
depending on the type of operation to be carried out and the
type of laser source 2 which 1s used.

FIG. 3 schematically shows a laser processing head 6 for
carrying out a cutting operation. Processing heads for weld-
ing and processing heads for drilling have a similar construc-
tion. Clearly visible 1s the laser beam 10 which 1s focused
with the aid of a lens 27, such that the focus 1s aimed at the
workpiece W. Via processing gas pipe system 20, processing
gas 1s led into the laser processing head 6 and fed to the
processing point P, with the purpose of screening the process-
ing point P, so that oxygen and other components of the
ambient air have no access to the processing point P during
the operation. Thus, a very good surface quality of the pro-
cessed zone 1s obtained, particularly because the processing
gas has a very high purity as a result of the filter operation 1t
has been subjected to. In a cutting operation not based on
oxidation, the workpiece material 1s prevented from oxidiz-
ing. In a cutting method based on oxidation, pure oxygen 1s
supply to the processing point, which results in a greater
elficiency during cutting.

FIG. 4 shows an example of a quick-change filter 28 and a
base 29 on which the quick-change filter can be placed with
the aid of a fastening ring 30 to be tightened manually. Such
a quick-change filter 1s described in the above-mentioned
European patent publications, whose contents are considered
to be incorporated herein by reference. The base contains an
inlet 31 and an outlet 32, which are connected by the lasing
gas pipe system 17, 18, 19 and/or the processing gas system
20. The base further comprises a gas supply 33 leading to the
quick-change filter 28 and a gas discharge 34 through which
the gas coming from the quick-change filter 28 1s discharged
again to the outlet 32 of the base 29. The gas supply 33 and the
gas discharge 34 are preferably provided with stop valves
which are automatically opened upon placement of the filter
28 on the base. Upon removal of the filter 28 from the base 29,
the valves will close automatically. Optionally, 1n the base, a
bypass pipe may be provided which 1s closed off when the
filter 1s placed on the base 29 and which 1s opened when the
filter 1s removed from the base 29. Thus, an uninterrupted
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teed-through of gas to the laser source and the laser process-
ing head 6, respectively, 1s guaranteed.

FI1G. 5 shows a cross-sectional view of an embodiment of a
base 101 with a filter 201 placed thereon. FIG. 6 shows the
base 101 without a filter 201 placed thereon. The base 101 1s
provided with a by-pass pipe 151 and with means for creating
a flmd connection between the inlet connecting element 103
and the outlet connecting element 104 via the by-pass pipe
151 when a quick-change filter 102 1s decoupled from the
base 101 and for closing off this fluid connection when a
quick-change filter 102 1s placed on the base 101. In the
present exemplary embodiment, the means are formed by
incorporating in the gas inlet stub 106 a pin 152 which 1s
longitudinally adjustable in relation to the base 101, which
pin 1s provided with a first and second sealing face 153, 146.
The base 101, more 1in particular the gas inlet stub 106 thereot,
contains a first and second valve seat 147, 148. In a first
position, the pin 152 lies with the first sealing face 153 against
the first valve seat 147 and thus forms a block 1n a fluid
connection between the gas inlet stub 106 and the inlet con-
necting element 103 while a fluid connection 1s present
between the inlet connecting element 103 and the by-pass
pipe 151 (see FIG. 6). In a second position, the pin lies with
the second sealing face 146 against the second valve seat 148
and thus forms a block 1n a fluid connection between the
by-pass pipe 151 and the inlet connecting element 103 while
a fluid connection 1s present between gas mlet stub 106 and
the 1nlet connecting element 103 (see FIG. 5). The pin 152 1s
pressed into the position shown 1n FIG. 6 by a spring 149. Due
to the presence of the by-pass pipe 151, the pipe system as
well as the base 101 remain filled with carrier gas and thus the
underlying process, such as for example gas chromatography,
mass spectrography or LCMS can continue. Admittedly,
unfiltered gas 1s briefly used, but this generally presents no
problem to the underlying process. In any case, the duration
of the flushing after changing the filter can be considerably
reduced or omitted completely.

Since the gases 1n the gas sources sometimes also contain
solid particles, 1t 1s further advantageous when at least one
particle filter 1s disposed in the lasing gas pipe system and/or
the processing gas pipe system. Preferably, such a particle
filter 1s located downstream of the filter or the filters for
moisture, oxygen and hydrocarbons because such filters can
also still release particles. Here, 1t 1s further preferred that the
particle filters are quickly changeable. To this end, the particle
gas filters can be designed as quick-change filters, preferably
in the form of a cartridge which is regenerable or disposable.
The particle filters may, for instance, remove particles larger
than 3 microns from the gas. The particle filter may be
designed as a housing with sintered stainless steel or bronze
balls therein. Optionally, the particle filter may be placed on
a base which 1s provided with a bypass pipe which 1s opened
automatically when the particle filter 1s removed from the
base and which 1s closed automatically when the particle filter
1s placed on the base. A particle filter 1n the lasing gas pipe
system prevents a fast pollution of the optical system via
which the laser beam 1s guided to the processing head. A
particle filter 1n the processing gas pipe system prevents par-
ticles from adversely aflecting the correct or optimal perfor-
mance of the operation.

It will be clear that the invention 1s not limited to the
exemplary embodiment described, but that various modifica-
tions are possible within the framework of the invention as
defined by the claims.

Thus, instead of the laser cutting apparatus, a laser welding,
apparatus, a laser drilling apparatus or a lighting apparatus
may be provided with filters as indicated, 1n order to improve

10

15

20

25

30

35

40

45

50

55

60

65

6

the efficiency of the apparatus and to considerably reduce the
necessity of cleaning the laser source regularly. Further, other
gases may be used than those mentioned 1n the present exem-
plary embodiment. Although, for reasons concerning opera-
tion, 1t 1s by far preferable to use quick-change filters, use of
so-called inline filters could also be considered. Particularly
inline filters which can be changed simply and quickly, for
instance such as described in the not prior published interna-
tional patent application PCT/NL2004/000564, whose con-
tents are considered to be inserted herein by reference, are
suitable for this.

The mvention claimed 1s:

1. A method for carrying out a laser operation, wherein a
laser source 1s provided, wherein lasing gas 1s supplied from
at least one lasing gas source to the laser source for the
formation of a laser beam, wherein, with the aid of the laser
beam, an operation 1s carried out, such as for instance a
welding, a drilling, a cutting or a lighting operation, charac-
terized 1n that the lasing gas which comes from the at least one
lasing gas source 1s fed through at least one lasing gas filter
betore the gas 1s supplied to the laser source, the lasing gas
filter comprising a quick-change filter which can manually be
fastened on a base, and wherein, for the purpose of changing
the quick-change filter, the quick-change filter 1s removed
from the base, wherein, by the removal of the quick-change
filter from the base, a gas supply port and a gas discharge port
in the base for connecting to the quick-change filter are closed
off automatically and a bypass pipe containing no filtration
clement 1s automatically opened 1n the base, 1n such a manner
that an uninterrupted gas supply to the laser source takes
place, the closing off of the gas supply port and the gas
discharge port and the opening of the bypass pipe being
clfected mechanically and passively by the removal of the
quick-change filter from the base, and wherein, by placement
ol a new gas filter on the base, the bypass pipe 1s closed off
automatically, the gas supply port and gas discharge port are
opened automatically and the gas 1s fed through the filter, the
opening of the gas supply port and the gas discharge port and
the closing of the bypass pipe being elffected mechanically
and passively by the placement of the new filter on the base,
the base comprising a first and second valve seat and a move-
able element that 1s moveable between a first and a second
position within the base and 1s provided with first and second
sealing elements, wherein when the quick-change filter 1s
removed from the base, the moveable element 1s biased to
move to the first position such that the first sealing element 1s
pressed against the first valve seat to form a block 1n a fluid
connection between the lasing gas source and the gas supply
port in the base while a fluid connection 1s opened between
the lasing gas source and the by-pass pipe, and wherein the
placement of a quick-change filter onto the base forces the
moveable element to move to the second position so that the
second sealing element 1s pressed against the second valve
seat to form a block 1n a fluid connection between lasing gas
source and the by-pass pipe while a fluid connection 1s opened
between the lasing gas source and the gas supply port in the
base, wherein the first and second sealing elements do not
form sealing contact with the base over at least a portion of the
range ol motion of the moveable element as the moveable
clement moves between the first position and the second
position.

2. A method according to claim 1, wherein the laser beam
1s guided to a laser processing head via an optical system,
wherein processing gas 1s supplied to the laser processing
head, wherein the processing gas 1s fed through at least one
processing gas filter before 1t 1s supplied to the laser process-
ing head.
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3. A method according to claim 1 or 2, wherein the lasing
gas contains at least He, N, and/or COQ,.

4. A method according to claim 2, wherein the processing
gas comprises 0., N,, air, He, Ar and/or H,.

5. A method according to claim 2, wherein the processing
gas lilter 1s a quick-change filter which can manually be
fastened on a base.

6. A method according to claim 1 or 2, wherein the gas 1s
led through a moisture filter, an oxygen filter, a hydrocarbon
filter and/or a particle filter.

7. A method according to claim 6, wherein a series of at
least two of the said filter types 1s included 1n the pipe system,
among which the particle filter, wherein, of the series of
filters, the particle filter 1s the filter included 1n the pipe
system most downstream.

8. A method according to claim 1 or 2, wherein the at least
one filter 1s provided with an indicator which indicates
whether and optionally to what degree the filter material in the
filter 1s saturated, wherein the filter 1s replaced by a new filter
when the indicator indicates a particular degree of saturation.

9. An apparatus for carrying out a laser operation compris-
ing a laser source connected to a lasing gas source via a lasing
gas pipe system;

the laser source having one or more optical surfaces
exposed to said lasing gas;

at least one lasing gas filter included in the lasing gas pipe
system:

a base having inlet and outlet ports to said pipe system and
being configured such that a quick-change filter 1s place-
able on the base and removable therefrom by a simple
operation;

the base being provided with a lasing gas supply portand a
lasing gas discharge port both of which are adapted to
couple to complementary elements of the quick-change
filter and which ports automatically assume a position
open to said pipe system in a condition of the quick-
change filter placed on the base and which automatically
assume a position closed to said pipe system in a condi-
tion of the quick-change filter removed from the base;

the base further having a bypass pipe containing no filtra-
tion element between the inlet and outlet ports of said
base, which 1s 1n a closed position when a quick-change
filter has been placed on the base and which 1s 1n an
opened position connecting the ports when no quick-
change filter has been placed on the base;

the closing of the lasing gas supply port and the lasing gas
discharge port and the opening of the bypass pipe being

cifected mechanically and passively by the removal of
the quick-change filter from the base and the opening of
the lasing gas supply port and the lasing gas discharge
port and the closing of the bypass pipe being effected
mechanically and passively by the placement of a quick-
change filter on the base,

the base comprising a first and second valve seat and a
moveable element that 1s moveable between a first and
second position within the base and 1s provided with first
and second sealing elements, wherein when the quick-
change filter 1s removed from the base, the moveable
clement 1s biased to move to the first position such that
the first sealing element 1s pressed against the first valve
seat to form a block 1n a fluid connection between the
inlet port and the lasing gas supply port in the base while

a fluid connection 1s opened between the inlet port and

the by-pass pipe, and wherein the placement of a quick-

change filter onto the base forces the moveable element
to move to the second position so that the second sealing
clement 1s pressed against the second valve seat to form
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a block 1n a fluid connection between inlet port and the
by-pass pipe while a fluid connection 1s opened between
the 1nlet port and the lasing gas supply port 1n the base,
wherein the first and second sealing elements do not
form sealing contact with the base over at least a portion
of the range of motion of the moveable element as the
moveable element moves between the first position and
the second position.

10. An apparatus according to claim 9, wherein a laser
processing head 1s provided with the aid of which the laser
beam 1s aimed at an object to be processed, wherein the laser
processing head 1s connected to a processing gas source via a
processing gas pipe system, wherein at least one processing
gas filter 1s included in the processing gas pipe system.

11. An apparatus according to claim 10, wherein, 1n the
processing gas pipe system, a base 1s included on which a
quick-change filter 1s placeable and removable by a simple
operation.

12. An apparatus according to claim 9 or 10, wherein the
lasing gas pipe system and/or the processing gas pipe systems
are provided with at least one moisture filter, an oxygen filter,
a hydrocarbon filter and/or a particle filter.

13. An apparatus according to claim 12, wherein a series of
at least two of the said filter types are included 1n the pipe
system, among which the particle filter, wherein, of the series
of filters, the particle filter 1s the filter included 1n the pipe

system most downstream.

14. Use of a quick-change filter for cleaning lasing gas
which 1s led to a laser source of a laser processing apparatus,
wherein, by a simple operation, the quick-change filter 1s
placeable on and removable from a base which 1s included in
a lasing gas pipe system connecting a lasing gas source with

the laser source, the base being provided with a gas supply
port and a gas discharge port which automatically assume an
opened position 1 a condition of the quick-change filter
placed on the base and which automatically assume a closed
position with a condition of the quick-change filter removed
from the base, the base further having a bypass pipe contain-
ing no filtration element, which 1s 1n a closed position when a
quick-change filter has been placed on the base and which 1s
in an opened position when no quick-change filter has been
placed on the base, the closing of the gas supply port and the
gas discharge port and the opening of the bypass pipe being
cifected mechanically and passively by the removal of the
quick-change filter from the base and the opening of the gas
supply port and the gas discharge port and the closing of the

bypass pipe being effected mechanically and passively by the
placemen‘[ of a quick-change filter on the base, the base com-
pnsmg a first and second valve seat and a moveable element
that 1s moveable between a first and a second position within
the base and 1s provided with first and second sealing ele-
ments, wherein when the quick-change filter 1s removed from
the base, the moveable element 1s biased to move to the first
position such that the first sealing element 1s pressed against
the first valve seat to form a block 1 a fluid connection
between the lasing gas source and the gas supply port in the
base while a fluid connection 1s opened between the lasing gas
source and the by-pass pipe, and wherein the placement of a
quick-change filter onto the base forces the moveable element
to move to the second position so that the second sealing
clement 1s pressed against the second valve seat to form a
block 1n a fluid connection between lasing gas source and the
by-pass pipe while a fluid connection 1s opened between the
lasing gas source and the gas supply port in the base, wherein
the first and second sealing elements do not form sealing
contact with the base over at least a portion of the range of
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motion of the movable element as the moveable element
moves between the first position and the second position.

15. Use of a quick-change filter for cleaning a processing
gas which 1s led to a laser processing head of a laser process-
ing apparatus, wherein, by a simple operation, the quick-
change filter 1s placeable on and removable from a base which
1s 1ncluded 1n a processing gas pipe system connecting a
processing gas source with the laser source, the base being
provided with a gas supply port and a gas discharge port
which automatically assume an opened position 1n a condi-
tion of the quick-change filter placed on the base and which
automatically assume a closed position with a condition of
the quick-change filter removed from the base, the base fur-
ther having a bypass pipe containing no filtration element,
which 1s 1n a closed position when a quick-change filter has
been placed on the base and which 1s 1n an opened position
when no quick-change filter has been placed on the base, the
closing of the gas supply port and the gas discharge port and
the opening of the bypass pipe being effected mechanically
and passively by the removal of the quick-change filter from
the base and the opening of the gas supply port and the gas
discharge port and the closing of the bypass pipe being
elifected mechanically and passively by the placement of a
quick-change filter on the base, the base comprising a first and
second valve seat and a moveable element that 1s moveable
between a first and a second position within the base and 1s
provided with first and second sealing elements, wherein
when the quick-change filter 1s removed from the base, the
first sealing element 1s pressed against the first valve seat to
form a block 1n a fluid connection between the processing gas
source and the gas supply port in the base while a fluid
connection 1s opened between the processing gas source and
the by-pass pipe, and wherein the placement of a quick-
change filter onto the base forces the moveable element to
move to the second position so that the second sealing ele-
ment 1s pressed against the second valve seat to form a block
in a fluid connection between processing gas source and the
by-pass pipe while a fluid connection 1s opened between the
processing gas source and the gas supply port 1n the base,
wherein the first and second sealing elements do not form
sealing contact with the base over at least a portion of the
range of motion of the moveable element as the moveable
clement moves between the first position and the second
position.
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16. A method according to claim 5, wherein, for the pur-
pose of changing the processing gas quick-change filter, the
quick-change filter 1s removed from the base, wherein, by the
removal of the quick-change filter from the base, a gas supply
and a gas discharge in the base to the quick-change filter are
closed ofl automatically and a bypass pipe 1s automatically
opened 1n the base, 1n such a manner that an uninterrupted gas
supply to the laser processing head takes place, wherein, by
placement of a new gas filter on the base, the bypass pipe 1s
closed off automatically, the gas supply and gas discharge are
opened automatically and the gas 1s fed through the filter.

17. A method according to claim 16, wherein the gas 1s led
through a moisture filter, an oxygen filter, a hydrocarbon filter
and/or a particle filter.

18. A method according to claim 17, wherein a series of at
least two of the said filter types 1s included 1n the pipe system,
among which the particle filter, wherein, of the series of
filters, the particle filter 1s the filter included in the pipe
system most downstream.

19. A method according to claim 6, wherein the at least one
filter 1s provided with an indicator which indicates whether
and optionally to what degree the filter material in the filter 1s
saturated, wherein the filter 1s replaced by a new filter when
the indicator indicates a particular degree of saturation.

20. A method according to claim 17, wherein the at least
one filter 1s provided with an indicator which indicates
whether and optionally to what degree the filter material in the
filter 1s saturated, wherein the filter 1s replaced by a new filter
when the indicator indicates a particular degree of saturation.

21. An apparatus according to claim 11, wherein, 1n the
processing gas pipe system, the base 1s provided with a gas
supply and a gas discharge which automatically assume an
opened position 1 a condition of the quick-change filter
placed on the base and which automatically assume a closed
position with a condition of the quick-change filter removed
from the base.

22. An apparatus according to claim 21, wherein, 1n the
processing gas pipe system, the base 1s provided with a bypass
pipe, which 1s 1n a closed position when a quick-change filter
has been placed on the base and which 1s 1n an opened posi-
tion when no quick-change filter has been placed on the base.
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